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Adaptive Contention- and Content-Aware 3D
Object Detection for Embedded GPUs

Adaptive 3D detection for autonomous systems, balancing accuracy and

latency on embedded GPUs.

Researchers at Purdue University have developed AGILE3D, a cutting-edge
3D object detection system designed for autonomous applications such as
self-driving vehicles and drones. AGILE3D is the first adaptive, contention-
and content-aware 3D object detection system tailored for embedded GPUs.
The system can dynamically adjust detection strategies based on real-time
hardware constraints and varying input data. Moreover, AGILE3D enhances
detection accuracy and system efficiency by maintaining high performance
even under resource contention, combating the common pitfalls associated
with 3D LiDAR data processing. While several solutions exist for optimizing
3D detection systems, AGILE3D is remarkable due to its adaptive nature,
real-time optimization, and ability to seamlessly operate across a wide range

of embedded platforms without compromising accuracy or latency.

Technology Validation:

Comprehensive evaluations show that Agile3D achieved state-of-the-art
performance, maintaining high accuracy across varying hardware contention
levels and latency budgets of 100-500 ms. On NVIDIA Orin and Xavier GPUs,
it consistently leads the Pareto frontier, outperforming existing methods for
robust, efficient 3D object detection.

Advantages:

-Energy-efficient and cost-effective

-Balances accuracy and latency under dynamical conditions

-Compatible with mobile GPUs from NVIDIA

Applications:

-Autonomous/Self-Driving Vehicles

Technology ID
2025-CHAT-71001

Category

Aerospace &
Defense/Autonomous Systems
(UAVs & AVs)

Robotics &
Automation/Autonomous

Systems & Perception Al

Authors
Shayok Bagchi
Saurabh Bagchi
Somali Chaterji
Yin Li
Zhuoming Liu

PengCheng Wang
Further information

Matt Halladay
MRHalladay@prf.org

View online



https://licensing.prf.org/product/adaptive-contention--and-content-aware-3d-object-detection-for-embedded-gpus

-Drones and UAVs
-Augmented Reality
-Virtual Reality

-Security Systems

Publication:

P. Wang, S. Bagchi, Y. Li and S. Chaterji, "Adapt3D: Lightweight and Adaptive
3D Detection Framework for Mobile GPUs," 2025 17th International
Conference on COMmunication Systems and NETworks (COMSNETS),
Bengaluru, India, 2025, pp. 823-827, doi:
10.1109/COMSNETS63942.2025.10885676.

TRL: 3

Intellectual Property:

Provisional-Gov. Funding, 2025-01-06, United States

Keywords: 3D object detection,Adaptive Al for autonomous
systems,Embedded GPU optimization,Real-time LiDAR
processing,Autonomous vehicle perception,Drone navigation
systems,Energy-efficient Al,Low-latency 3D detection,Mobile GPU Al
frameworks,Reinforcement learning for robotics,UAV object tracking, AR/VR

object detection,Advanced sensor fusion,Efficient autonomous navigation

Explore other available products test at The Office of Technology Commercialization Online Licensing Store


licensing.prf.org
licensing.prf.org

